Transbilayer movement of cholesterol in phospholipid vesicles under equilibrium and non-equilibrium conditions.
1. The exchange of [3H] cholesterol between phospholipid: cholesterol vesicles and an excess of red cell ghosts is examined. 2. Using a number of different phophatidylcholines, only the cholesterol thought to be associated with the outer half of the bilayer (about 70 percent) is available for exchange, suggesting that at least at equilibrium the transbilayer movement of cholesterol or "flip-flop", occurs very slowly, if it occurs at all. 3. The rate of exchange of cholesterol between the vesicles and the ghosts is dependent on the nature of the fatty acid chain of the phospholipids, being a function of both the fatty acid chain length and the degree of unsaturation. 4. Under non-equilibrium conditions, when cholesterol is being both exchanged and depleted from the lipid vesicles to red cell ghosts, the previously non-exchangeable vesicle cholesterol becomes available for exchange, suggesting that under these conditions "flip-flop" can occur.